Purpose -The results which that study seeks to report are the first part of a larger research programme funded by the New Zealand Foundation for Research, Science & Technology (FRST) aimed at gaining a better understanding of stakeholder perceptions in relation to biobased products.
Introduction
The increasing pressure for sustainability of new products and processes has had significant impact on New Zealand and, notably, on the forest industry. In accommodating these pressures, greater attention has been given to the development and commercialisation of bio-based products, that is, products that are generated from renewable rather than nonrenewable sources. Wood and wool are perfect examples of where New Zealand has strength in production. Prompted by recent advances in the biological sciences, and combined with economic and political initiatives in Europe and North America, there has been a significant growth in bio-based industries. This growth presents a strategic opportunity for New Zealand, with its climatic and infrastructural advantages for growing and developing renewable resources.
With bio-based products increasingly forming the cornerstone of an emerging world-wide focus on eco-efficiency and renewable resources, one of the key requirements for the adoption of such products is that they provide comparable in-use performance and cost structures to match existing available products. A further issue for consideration is that, by their very nature, bio-based products are more susceptible to degradation and deterioration, thereby often requiring the addition of further chemical or process technologies in order to increase longevity and performance. This has stimulated discussion between industries and policy makers regarding how people feel about the addition of chemicals to products made from plant or animal fibre. Specifically, what type and degree of chemical modification is acceptable, what are the trade-offs that may occur between such factors as performance and chemical modification, and whether there are any differences in these perceptions across stakeholders? Without this knowledge it is difficult to successfully initiate, plan and produce new bio-based products for commercial application.
An accurate analysis of stakeholder perspectives is, therefore, imperative to ensure a successful new product introduction or to avoid potential pitfalls as have been experienced in the past. For example, in New Zealand the elimination of boron treatment of structural Pinus radiata timber has had catastrophic results that are currently being manifested through what has been frequently referred to as "leaky building syndrome". The consequential reparation costs of uninformed dialogue between stakeholders, regulators and the science community in relation to weather-tightness of buildings and the extensive use of untreated timber, coupled with inappropriate building design, have been estimated to be in the order of $120 million to $240 million (Hunn et al., 2002) .
In considering the impacts of new industrial technologies, innovation research over the past four decades has used either a quantitative modelling approach to explain and predict social change based on past trends and technology uptake, or a qualitative foresight approach to explain and predict social change based on an analysis of the general underlying drivers of change. The focus has, therefore, been on the motivations and behaviours of various "actors" in the technology development process. What has been lacking, however, has been an analysis of the detail involved in the interactions between these actors and a clear identification of their underlying values and motivations. Stakeholders, while having different points of view, also have room to vary their perceptions, particularly in regard to new technologies where a number of the contributing variables are unknown and are subject to the provision of new information. In addition, an understanding of the underlying values of stakeholder groups that shape their idea of acceptability when presented with a choice of potential impacts is of crucial importance when a variety of potential impacts are possible. A better understanding of stakeholder positions, areas of overlap, and the areas where there is a need for more information, will allow technology developers to gain a more accurate indication of where they should be heading, where to direct research and development resources, what would ultimately be acceptable in the market place and what should have priority in any accompanying communication strategy.
Stakeholder theory and analysis literature
With New Zealand having a strong interest in enabling the rapid adoption of bio-based materials and technologies, the public's perception about chemical modification of these products needs to be identified and accommodated in future product development. With a wealth of issues commonly associated with new technological developments, mechanisms are being sought as to how these environmental, ethical and cultural concerns can be effectively identified. The New Zealand Biotechnology Strategy (2003) provides an extensive regulatory framework for approving new biotechnology products. This includes Ethics Committee approval should human or animal participants be involved, clinical and field trial requirements for medical products, through to possible Ministerial approval. The extensive flow diagram is, however, remarkably short on the external consultative process and it is, therefore, appropriate that we turn to the existing literature on stakeholder analysis. Elias et al. (2002) provides an excellent review of the development of the stakeholder concept and stakeholder theory and a stakeholder literature map. From the origins of the Stanford Research Institute in 1963, the concept has had considerable uptake and is featured in the literature of corporate planning, systems theory, organisational theory and, more commonly, corporate social responsibility. The term stakeholder is a deliberate play on the words "stockholder/shareholder" to signify that other parties also have a stake in the organisation. A significant publication that brought stakeholder focus to decision makers was presented by Freeman (1984) in his book, Strategic Management: A Stakeholder Approach. This has been followed by more than a dozen books and well over 100 articles, which have documented the research and theoretical development of stakeholder analysis (Donaldson and Preston, 1995) . Freeman (1984) confirmed the concept of a stakeholder as "any group or individual who can affect or is affected by the achievement of the firm's objective". Freeman also proposed the following framework, known as the three levels of stakeholder analysis:
1. the rational level -which provides an understanding of who the stakeholders are and their perceived stakes; 2. the process level -where it is necessary to understand how the organisation manages its relationships with stakeholders; and 3. the transactional level -which are the negotiations, transactions or bargains between the organisation and its stakeholders.
Essentially, the stakeholder approach takes an integrated perspective and assumes that an effective organisational strategy requires consensus from a plurality of key stakeholders about what it should be doing and how these things should be done. By assessing each stakeholder's potential to threaten or co-operate with the organisation, managers may identify "supportive, mixed blessing, non-supportive and marginal stakeholders" (Savage et al. 1991) . Writers such as Woodward et al. (1996) endorse the use of stakeholder analysis and suggest that it should drive the corporate social reporting activities of companies.
In reviewing the existing research, Bunn et al. (2002) have noted three distinguishing characteristics of stakeholder research:
1. Focuses primarily on didactic ties between a stakeholder and a local firm. 2. Indicates that stakeholder groups put demands, claims or pressures on the firm forcing the firm to respond or placate stakeholders, thus indicating an adversarial relationship. 3. Predominantly focuses on public policy issues such as ethical controversies, receipt of negative publicity and the need for social responsibility. Woodward et al. (1996) have appropriately cautioned that one of the central problems in the evolution of stakeholder theory has been the confusion about its nature and purpose. They have suggested that the theory is:
 descriptive/empirical, that is, used to explain corporate characteristics and behaviour;  instrumental, that is, used to identify the connections or lack of connections between stakeholder management and the achievement of corporate objectives; and  normative, where the theory is used to identify moral guidelines for the company.
The application of stakeholder analysis has been varied. For example, stakeholder analysis has been used to identify the effects associated with the entry of a large format retailer into a new market (Arnold and Luthra, 2000) . Whysall (2000) addressed ethical issues in retailing and the importance of taking a stakeholder perspective. Loan-Clarke et al. (2000) used a stakeholder approach as applied to competence-based management development in small and medium-sized enterprises, while Agle et al. (1999) examined the relationships among the stakeholder attributes of power, legitimacy, urgency and salience. In a highly informative paper, Elias et al. (2002) provide a systematic eight-step stakeholder analysis in relation to a New Zealand research and development project (the construction of Transmission Gully near Wellington).
Stakeholder analysis for emerging technologies
In relation to the entry of a new technology-based product, Nystrom and Poonasawasombat (2003) have identified the value of stakeholder analysis in product situations that are perceived as risky, enabling developers to address key issues of concern prior to new product development, thereby mitigating market acceptance risk. Their application of stakeholder analysis to the introduction of bio-pharmaceutical products has some value in our examination of bio-based products. Bunn et al. (2002) have identified that the unique challenge for technology development organisations is an understanding of the dynamics of the stakeholder interactions and how they may influence the shape of a potential opportunity, with the consequential development of a five-step process. This five-step process is iterative and continuous and serves as the foundation for developing specific strategies and allocating resources to deal with critical stakeholders.
Essentially, the five-step process requires the organisation to identify the key sectors and stakeholders relevant to the multi-sector innovation, and describes their interests, perception and resources. The third step in the Bunn et al. (2002) model is the classification of stakeholders according to stakeholder attributes. This is the heart of the analysis and is based on three attributes -power (the ability to bring about the outcomes the stakeholder desires), legitimacy (the extent to which a stakeholder is accepted within the network of relationships), and urgency (the extent to which the stakeholder's attention is heightened, that is, how important is the new innovation to the stakeholder?, and is the stakeholder's interest time-sensitive?). Dormant stakeholders have the potential to influence through their power but lack legitimacy. Discretionary stakeholders have legitimacy but no power to influence. Demanding stakeholders have urgent claims but no power or legitimacy, so are often described as interested observers. Dominant stakeholders have high power and legitimacy but lack a sense of urgency (often government departments and policy makers). Dependent stakeholders have legitimacy and some urgency, but lack power. They are often dependent on other stakeholder groups for their advocacy. Dangerous stakeholders are characterised by power and urgency, but lack legitimacy. These stakeholders are often coercive and violent, such as strident environmentalists. Definitive stakeholders possess all three attributes of power, legitimacy and urgency -they are key players.
Having categorised stakeholders into one of seven types and examined the dynamic relationships among stakeholders, the organisation is in a better situation to evaluate and propose generic stakeholder management strategies. Bunn et al. (2002) suggest six generic stakeholder management strategies:
1. Lead -take a leadership role in innovation. 2. Collaborate -enter strategic alliances or partnerships. 3. Involve -leverage key relationships with stakeholders, for example, include them on the board of directors; work on government projects. 4. Defend -move towards reducing dependency on that stakeholder. 5. Educate -enhance communication with important stakeholders. 6. Monitor -gather information and observe relevant stakeholders.
In the literature on stakeholder analysis, it is the model and consultative instruments developed by Battye et al. (1999) that make the most significant contribution to the current study. Battye et al. (1999) have summarised the key issues and questions being asked by potential stakeholders in relation to new bio-technology development in New Zealand:
 Who is asking and why? For example, the government is asking because it wants to ensure its investment in research is ultimately usable.  Who is being asked? For example, the public is asking the government why it is funding (as they see it) ill-advised research; the government is asking scientists to justify the research they are undertaking; and companies are querying scientists about whether being associated with some new technologies might have a negative impact on their sales.  Who makes the decisions about what is right? For example, decisions based on law, decisions made by individuals, and decisions made by business, and also noting that some of these decisions are made outside of New Zealand. Battye et al. (1999) have also suggested that, in arriving at an opinion on whether some biotechnology developments are useful, respondents will draw on their lifetime of experience. They will assess the impact of the technology not only on their own lives but also on the lives of people known to them, future generations, their environment, their nation and even the globe. Therefore, these additional dimensions need to be assessed if a full picture of acceptability is to be obtained.
Research questions
Having examined the existing literature and current methodologies relevant to stakeholder analysis for emerging technologies, it is appropriate to revisit the broad research questions and those that specifically relate to the current study. In general, the questions being raised centre on: are consumers prepared to use new bio-based technologies if they continue to require chemical modification for enhancement to ensure performance, and what degree of chemical modification in bio-materials is deemed acceptable?
Specifically, in relation to chemically modified building products:
 What are the perceptions of acceptability of current and future building materials that have been chemically modified?  What is the level of consistency regarding perceptions of acceptability?  What, if any, trade-offs occur in the decision and selection process?  What are the values and principles that are guiding decision-making and evaluation of bio-modified products?  What are the perceptions regarding the level of trust in manufacturers?  What are the primary informational needs of consumers in relation to emerging wood technologies?
Methodology
In order to begin assessing these questions the study involved the use of focus groups and self-administered questionnaires to participants. Five focus groups were undertaken. The first focus group was a pilot held at Forest Research in Rotorua and the subsequent focus groups were held at the University of Canterbury in the South Island, and Unitec New Zealand in the North Island in November 2005.
Selection of products
In endeavouring to select a range of products for this study, consideration was made of the different qualities for which chemicals are utilised. In regard to the chemical requirements, consideration was given as to whether the chemical additions were a necessity for manufacture, increased durability, safety, such as being fire retardant, or whether they were aesthetic. It was considered important to present a range of technologies to the study participants, thereby allowing a layered discussion of the acceptability of bio-based products requiring chemical modification but without getting lost in technical details. An initial selection was considered of:
 tropical hardwoods;  CCA-treated pine;  acetylated pine;  Plato wood;  indurite-treated pine; and  wood/plastic composites.
The six choices provided for discussion of a variety of modifications such as, wood (with little or no chemical modification) but where there would be a concern over the source of the wood (tropical hardwoods), wood modified with existing technologies where there are concerns about these chemicals (treated pine), through to more novel transitional technologies such as Plato wood and wood/plastic composites. Ultimately, three wood products were selected to facilitate discussion and achieve the study objectives to be used in the context of consumer use (decking). The three different types of decking material selected for the study were:
1. CCA-treated pine, which is sourced from sustainable forests but treated with copper chrome arsenate to ensure its use for at least 25 years. Leaching and disposal present problems. It is banned in the USA, Europe and Australia for domestic uses but is popular and used extensively in New Zealand. 2. Acetylated pine is also sourced from sustainable forests, is kiln dried and treated with acetic acid (smells like vinegar) and is non-toxic. However, the heating and drying during manufacture cause small volatile chemicals to evaporate. The wood has a 30-year life span and can be safely disposed of, but it is expensive. 3. Thermally-treated pine is sourced from sustainable plantations and has no chemical additions. It has essentially been steamed. Heating and drying during manufacture cause small chemical emissions of formaldehyde, it is slightly prone to cracking and has a shorter life span. The wood can be safely disposed of. The cost is mid-range between the two other alternatives.
Each material was introduced with a set description (see the Appendix, Figure A1 ). In addition, physical prompts, in the form of small blocks and a short sample of decking made from each of the materials, were handed around when each was introduced. These prompts enabled respondents to see, feel and smell each of the materials, and envisage what a deck made from them might look like.
Participants
Ten respondents for each of the focus groups in Christchurch and Auckland were recruited through ConsumerLink. Respondents were selected for each group on the basis of being home owners who could potentially invest in building a deck. A balance of male and female respondents was sought, given that both would be involved in the decision-making process and could potentially bring different issues into the discussion. An architect or a builder was also included in each group as it was envisaged that the inclusion of the architect and builder as a professional selector of decking materials would provide an additional dimension based on their experience. The total number of respondents at the four focus groups was 38, 20 (53 per cent) being female, and 18 (47 per cent) male (Table I) .
Home ownership would be expected to increase with age, with younger people still saving for their own home, and this is reflected in the age of the respondents (Table II) in the building industry, and two (5 per cent) in the primary sector. One woman worked as a housewife and three people were retired, two of the latter being retired teachers.
Structure
The focus group sessions followed an analysis structure involving:
 Consent -the focus group started with soliciting consent and involvement from participants, with the question, "I am going to ask you about using chemicals to modify products made from plant and fibre in order to understand what people think and feel about this. Products made from plant and fibre include things like timber and carpet. The thing is, in order for these products to perform and last, we generally have to add chemicals to them. What we want to look at is what you think and feel about this. Is that OK? Are there any issues or questions you have about this?"  Grounding -the focus group facilitator proceeded to ground the respondents through the provision of information and physical prompts of the three types of decking that were utilised in the study.  Eliciting -the interviewer proceeded to elicit comments from the respondents about each of the decking products, with questions such as, "Imagine that you are thinking about building a deck. What would influence you to build a deck in treated pine? What would deter you from building a deck in treated pine?"  Reflecting -eliciting questions were interspersed with a number of questions which engaged the respondent in reflection upon critical issues at hand, for example, "What is important to you? Why is this important to you?"  Strategy -the general group discussion was followed with an individual questionnaire. Utilising five-point Likert scale questions, participants were asked about key dimensions in terms of cost, performance, naturalness, health and safety, etc., and the trade-offs that might occur. In addition, questions regarding trust and information needs were also solicited.
Findings

Perceptions of acceptability of current and future building materials
Having been given a verbal and physical description of the products, guided discussion prompted an eliciting of perceptions surrounding each chemical modification. In a follow-up written questionnaire, respondents were further asked to rate the importance of 16 factors affecting their opinion of the acceptability of the three treatments. The factors were: cost (or affordability); durability; appearance; naturalness; sustainability of the source material; waste created in production; energy input in production; whether or not it was a proven technology; trust in the manufacturer; maintenance costs; fire resistance; family health; waste created in disposal; chemical emissions (both in terms of volatile gases and toxic leachate); and the degree to which the material is recyclable.
Perceptions of CCA-treated pine
CCA-treated pine is the wood product most familiar to New Zealand homeowners, and this was borne out by responses to the question, "In thinking about using CCA-treated pine for decking, what words or images come to mind?" Typical positive images were: "New Zealand forestry"; "a good company and a good product"; "traditional"; "green colour"; "clean"; "hard wearing"; "long lasting"; "efficient"; and "cost effective". Other not so positive images that sprang to mind included "scary" and a "health risk." One participant, who was married to a builder, stated that she had been told by her husband that she should not burn off-cuts of treated pine but had not been told why; indeed, she wondered if her husband knew. For most participants, however, prior to the focus group they had no idea of the meaning of the term CCA and the issue of toxic chemicals being released from treated pine.
Concerns about CCA that were subsequently raised during discussion of treated pine decking included: risk to workers in production of the timber product; the effects of spray when builders are hammering wet wood; health concerns in living with the product; anxiety about children chewing off-cuts; the poisoning of the soil under decks and in landfills; and the long-term effects of these chemicals. Other concerns about treated pine decking, over and above the issue of chemicals, included its dimensional instability, its slipperiness, and its appearance in the long-term. For all this, many respondents -particularly the architects, builders and men in general -repeatedly reminded the others of the "long-lasting", "cost effective" and "traditional" aspects of CCA treated pine. These were seen as powerful arguments for continuing to use that product.
From the questionnaire and the rating of the importance of 16 factors, family health and the durability of the product were the primary considerations deemed important by the focus group respondents (Table III) . This reflected principal concerns expressed during the discussion in relation to health and safety issues such as living with the product, slipperiness, and children chewing the wood, as well as issues such as the dimensional stability and long-term appearance of the wood. These two considerations were followed by concerns with chemical input in production, the sustainability of the source material, maintenance costs, disposal of waste, chemical emissions and cost (or affordability). Alternatively, the appearance of the raw product, its naturalness, the energy used in creating the product, and its fire resistance, were low in the order of concerns affecting acceptability.
Perceptions of acetylated pine
Acetylated pine is very pale in appearance, with a strong vinegary smell. Given that this product is still in development, it was the first time any of the respondents had even heard of the product. Words or images that sprang to mind after their introduction to the product were "smelly"; "natural looking"; "clean"; "Scandinavian"; "non-polluting"; "safer"; "longlasting"; and "expensive". The heaviness of the wood and its clean, pale appearance captured the imagination of several respondents. The cost, however, estimated as probably twice that of CCA-treated wood, was seen as prohibitive and a major factor acting against the adoption of such technology -unless CCA-treated pine were unavailable. Other concerns included the emission of volatile gases such as formaldehyde from fresh timber, the strong vinegar smell associated with the wood, the slipperiness of the wood, its appearance in the long-term, and the fact that the product has not yet been tried and proven in New Zealand conditions. This latter factor was stated as an important factor for several respondents who came across very strongly as late adopters, preferring to use the tried and true for as long as possible.
In relation to the various factors affecting acceptability, results showed that family health and the durability of the product were once again the primary considerations. These two factors were again followed by concerns over chemical input in production, the sustainability of the source material, maintenance costs, disposal of waste, chemical emissions and cost (or affordability). The issues of energy used in production and fire resistance were, once again, the lowest considerations for acceptability (Table IV) .
Perceptions of thermally-treated pine
Thermally-treated pine uses high-temperature steaming to modify the pine. The result is a very light material with a slightly burned appearance, not as expensive as acetylated wood but not as long-lasting and high performing. The respondents' first impressions of the product were of a product that was "safe", "chemical free" and "disposable", with an appearance that looked like "cedar", "burnt" and "traditional". The appearance of the wood captured the imagination of many, with two respondents stating that the appearance of the wood gave them an image of a "sauna".
The main concern expressed by respondents related to the projected life span of the product (not being nearly as long as for treated pine or acetylated pine). Other concerns included slipperiness, durability, cracking, splintering, colour and appearance in the longterm, the fact that the product has not yet been proven in New Zealand, and both the product and labour costs involved in maintaining the deck and replacing it in a shorter timeframe. Some respondents enjoyed the appearance of the wood so much, however, that they began to consider ways of incorporating the product into parts of the deck that were more aesthetic or even using it for wall cladding.
When asked to rate the importance of different factors affecting the acceptability of the product, a slightly different profile was created relative to the other two materials (Table V) . Family health and durability were, once again, the primary considerations, followed by concerns over maintenance costs, chemical emissions, cost (or affordability) and disposal of waste. Concern over maintenance costs was particularly high, reflecting statements made in discussion about the shorter life expectancy of the product. Concerns about the chemical composition of the product also diminished in light of the form of processing used, while concern about the energy involved in production increased. Interestingly, the naturalness of the product and trust in the manufacturer were the lowest considerations in relation to the acceptability of thermally-treated pine.
Consistency in perceptions of acceptability
Having considered the various factors affecting the acceptability of the three different decking materials, respondents were also asked to provide a rating of the overall acceptability of each material. A five-point Likert scale was used with 1= highly acceptable, and 5= highly unacceptable. Intriguingly, there was a degree of inconsistency in perceptions of acceptability (Table VI) .
In terms of the acceptability of CCA treated pine, the aggregate response was virtually bimodal but the skew was toward the unacceptable end of the scale, with 34.3 per cent of respondents finding the product highly acceptable/acceptable, and 52.6 per cent stating that they found CCA treated pine either unacceptable or highly unacceptable on the basis of the information supplied to them. The mean rating was 3.3.
When it came to rating the acceptability of acetylated pine, the majority of the respondents (76.3 per cent) stated that the product was highly acceptable/acceptable to them. There were, however, a limited number (18.4 per cent) who were unsure, and 5.2 per cent who found the product unacceptable. The mean rating was 2.0.
A mean rating of 2.0 was also obtained for thermally-treated pine, but in this case respondents were divided between those who found the product highly acceptable/acceptable (due to being chemical free and visually appealing), and those who were unsure (due to the shorter life expectancy of the product). As Table VI indicates, 65.7 per cent rated the product as highly acceptable/acceptable, while 26 per cent were unsure and only 7.8 per cent rated it as unacceptable.
When comparing products, the findings are interesting in that they identify two distinct discourses operating amongst the respondents (a division noted in the pilot focus group as well). It can be noted that the two discourse groups have differing priorities with regard to the relative acceptability of the different materials. Those in Discourse 1 were least in favour of CCA treated pine and most in favour of the chemical-free Thermally treated pine. In contrast, the respondents in Discourse 2 were most in favour of CCA treated pine and least in favour of thermally-treated pine. From the discussions, chemical modification and family health concerns would appear to be the key determinant of the first group, while the issues of performance and durability were key considerations for the second discourse group.
A further question investigated willingness to purchase. The results indicated that willingness to purchase the three different materials varied according to the two different discourses. Those respondents who held to Discourse 1 (family health concerns) were least likely to consider purchasing CCA-treated timber on the basis of an informed choice. However, although they found thermally-treated pine more acceptable given that it is chemical-free, they stated that they were more willing to consider purchasing acetylated wood. This is probably due to the acetylated wood's non-toxicity coupled with its greater durability. In contrast, for those subscribing to Discourse 2 (concern for performance and durability) the preference for purchase reflected their order of acceptability: they were most willing to consider purchasing CCA treated pine, followed by acetylated pine (which was also hard, heavy and long-lasting).
Trade-offs involved in selection
To the question, "What, if any, trade-offs occur in the decision and selection process in relation to bio-modified decking products when comparing the three different types of decking material?", there were obvious issues affecting consumers in regard to performance, familiarity with the product, extent of chemical treatment, levels of emissions of chemicals and cost. The focus group respondents were consequently asked to look at the trade-offs between these issues, stating which issue they felt was more important to them personally when considering the selection of decking material. To further evaluate tradeoffs, the questionnaire used a paired choice methodology which included a set of trade-offs whereby respondents had to indicate which of the two issues in each row they felt were more important to them. In addition to the focus group discussion and the paired choice, the trade-offs were catalogued by issue and the proportion of respondents selecting that issue determined (Table VII) . It was noted that minimal emissions of chemicals was mentioned on numerous occasions; however, from the questionnaire and the two issue trade-offs, the most emphatic preferences were in terms of: selection of high performance materials over low cost (79 per cent), and high performance over familiar and trusted materials (71 per cent). This latter trade-off demonstrated the potential of consumers to try new products as long as their performance was assured and their ability to put aside familiar and trusted materials when a better performing alternative is made available. Further tradeoffs identified were the preference for low chemical treatment over low cost (66 per cent) and minimal emissions over high performance (58 per cent). Reassuringly, the inverse of these relationships indicated consistency in the trade-offs.
Guiding values and principles
The selection of chemically modified materials involves not only the nature and performance of the product but also a subtle reflection on the values and principles which the decision maker believes are important and guide them in the evaluation of trade-offs and the decision-making process. For this reason, the respondents were presented with a list of nine guiding values or principles and were asked to indicate as many as they felt were important and relevant in making, using and disposing of such decking products.
Eight of the nine values scored highly, being chosen by more than 70 per cent of respondents (Table VIII) . The values and principles deemed to be most important by the respondents were the need for honest information to be provided about products and their impacts (89 per cent), and maintaining quality of life for current and future generations (89 per cent). This was followed by the need for: consumers to recognise their duty to care for the environment (82 per cent); products to live up to the promises made by producers and manufacturers (79 per cent); producers to undertake due care in designing, manufacturing and promoting materials (76 per cent); consumers having full information about product composition, performance and potential impacts (76 per cent); consumers being accountable for their purchasing decisions and the consequences (74 per cent); and all actions should prevent harm (71 per cent).
One guiding principle was deemed important by only 37 per cent of the respondents, this being "that their actions were consistent with their cultural values". It would seem that many participants did not feel that consistency with cultural values was a major issue in regard to the manufacture, use and disposal of decking materials. Indeed, three respondents even went so far as to place a question mark next to this principle questioning the reason for its inclusion. The question may be asked, however, whether this low score reflected the fact that the groups were predominantly made up of people of European descent and/or of people living in a metropolitan culture. A quite different response may be expected where the respondents are all from an ethnic group or locality intent on preserving its unique character and culture.
Trust in manufacturers
One factor considered to be potentially influential on the acceptability and selection of new technologies is the issue of trust, not only in relation to the product in terms of being a proven technology, but also specifically trust in the manufacturer, in terms of acknowledging and meeting the needs of the consumer and environment. The respondents were, therefore, asked to rate the extent to which they trusted manufacturers of decking products to manufacture products to meet the following six criteria: having a minimal impact on the environment; adequately safeguarding health and safety; having due regard for cultural values and concerns; having concern for future generations; meeting legal requirements; and developing better technologies, knowledge and processes. These were rated on a Likert scale where a lower rating represented a greater degree of trust.
The highest level of trust was for manufacturers to meet legal requirements expected of them, followed by trust in manufacturers to develop better technologies, knowledge and processes. Expressions of trust in manufacturers to adequately safeguard health and safety were more divided, as was trust in manufacturers having a minimal impact on the environment. In keeping with earlier ambivalence to cultural values, half of the participants were unsure about manufacturers giving due regard to cultural values and concerns. The lowest level of trust and the least confidence was in manufacturers having concern for future generations (see Table IX ).
Information needs
The study asked respondents how they would have rated their knowledge of what was involved in the manufacture of decking products prior to attending the focus group. A curve of knowledge was ascertained, with almost half of the respondents (47 per cent) stating that they had little knowledge of what was involved in the manufacture of such products. Given that many respondents stated they would like more information about the products they are selecting for their homes, further investigation was undertaken to ascertain what new information would be useful. Five prompts were provided suggesting further information on: the environmental impacts of new products, the health and safety impacts, the direction of new technology developments, cultural values, and future social impacts. Most respondents (92 per cent) stated that new information on health and safety, followed by environmental impacts, would be most useful. This reiterates the primacy given to health and safety in the questions regarding the acceptability of each of the decking materials. A sizeable number (68 per cent) also stated they would find information on the direction of new technology developments useful, while less than half (40 per cent) felt the same about future social impacts, and only a couple of respondents (5 per cent) saw any utility for new information on cultural values in this particular regard. As noted in the section on values and principles, actions being consistent with the respondents' cultural values did not figure highly in any of the four focus groups.
Seven of the respondents listed more specific areas of information that they would find particularly useful. These suggestions were: the level of performance of the new products; comparisons with previously available products; information on the product contents and treatment process; the durability of the new product; impacts on family living (this from the housewife); impacts on the building industry (this from a builder); and likely replacements in the future (see Table X ).
Managerial implications
With the increase in the development of bio-based technologies, there is a concurrent desire to gain a better understanding of consumer perceptions in relation to bio-based products. As a consequence, there is a practical need for the design of an investigative framework that could be applied to the evaluation of products arising from bio-based product innovation. It is in the economic and environmental interests of many countries to develop, utilise and export novel, bio-based products and technologies in line with international standards of sustainability. There is, therefore, an inherent desire to be able to understand the socio-ethical and environmental perceptions of technologies that specifically use chemical modification to enhance the performance of bio-material-based products. In doing so, we are able to provide input into the design of the next generation of green products and technologies. In gaining greater insight into stakeholder perceptions, we are also, it is hoped, able to assist policy makers, technology developers, the science community and those who commercialise new technology developments.
A technology-based organisation faces unique challenges when trying to introduce new product opportunities. According to Slovic (1986) , once consumer perceptions have been developed over a gradual process they can be extremely persistent, even in the face of opposing evidence. Once a belief is formed, initial impressions tend to structure the way consequential evidence is interpreted. Therefore, if general public perception identifies a product as being risky, or potentially personally or environmentally damaging, future efforts to provide an alternative view can be difficult and provide a significant communication challenge when marketing new products or changing perceptions of existing products.
When utilised, an appropriate stakeholder analysis framework can be used to ascertain the perceptions of acceptability of current and future chemically modified products. In the current study, qualitative and quantitative data gained from focus groups provided a baseline measure of a range of issues pertaining to chemical modification of bio-based products. From the focus group discussions and questionnaire, product health and safety issues and the durability of the product were the primary considerations deemed important for all three wood products, thereby indicating that the two most salient factors considered by consumers, irrespective of the chemical modification, relate to personal health impacts and longevity of the product. Interestingly, cost rated lower in the list of factors, with five to seven other factors being deemed more important. A further interesting finding was the similarity in the next set of factors across all three wood products. Chemical input in production, sustainability of the resource, disposal and chemical issues being of predominant concern. Respondents seemed to be primarily considering current usage and disposal, with relatively little consideration given to production issues such as the energy used in creating the product. This type of information is extremely valuable when developing key messages contained in promotional material and, even more fundamentally, appropriate positioning strategies that can be taken in order to differentiate products.
Furthermore, differing segments could potentially be identified. For example, despite similarities in the ranking of the importance of factors influencing the acceptability of each wood type, when examined in isolation, levels of inconsistency became apparent when comparing the three products to each other, and two distinctive groups with quite differing purchasing philosophies appeared to develop, those who were primarily concerned with family health versus those who were concerned with issues of performance and durability. Those in Discourse 1 were least in favour of CCA-treated pine and most in favour of the chemical-free thermally treated pine. In contrast, those in Discourse 2 were most in favour of CCA-treated pine and least in favour of thermally-treated pine. Fear of chemical modification and concern for family health would appear to be the underlying determinants of the first group, while the issues of performance and durability were key considerations for the second discourse group. Those in Discourse 2 appeared to be willing to trade-off health and safety for performance and durability. It would be naïve to consider that all consumers have similar perceptions but it is quite revealing to identify two dominant groups motivated by quite differing perspectives. Clearly, different value segments can be identified and care is needed when investigating perceptions of acceptability and the potential for identifying apparent inconsistencies in regard to perceptions of acceptability.
For marketers of bio-based products, it is advised that when investigating consumer perceptions one needs to go one step further. Given the topicality of environmentalism and sustainability, it is often easy to hold on to idealistic views. It is, therefore, important to see whether the perceptions of acceptability are backed up by a willingness to purchase. The results in this study indicated that willingness to purchase the three different materials varied according to the two different discourses. Those who held to Discourse 1 (family health concerns) were predictably least likely to purchase CCA-treated timber and to consider the other alternatives, while those who held to Discourse 2 were more willing to purchase CCA-treated pine. Once again, the dominant philosophies indicated differences in product selection that followed through to purchasing decisions, even with cost taken into consideration.
Given the number of variables that can be evaluated when assessing the acceptability of a chemically-modified product, it is also important for product developers and marketers to consider what, if any, trade-offs might be occurring. For the majority of the participants in this small initial study, high performance was considered more important than a lower cost. Similarly, high performance was considered more important than a familiar and trusted product. In this instance, consumers appeared to be willing to pay for performance and to abandon products that they had commonly used before, which is great news for brand switching. In regard to chemical treatment, low chemical treatment was considered more important than low cost, once gain bearing testament to the consideration that cost does not appear to be an instrumental factor. Directly examining the potential for pollution, slightly over half of the participants considered minimal emissions to be more important than performance. This latter view, while having support, however, is not one that was shared by all. In this product circumstance, performance and a low chemical treatment appear to be dimensions that consumers are less willing to negotiate upon.
As part of the proposed investigative process, the examination of underlying values is strongly recommended. In this study, of nine guiding values/principles provided, most were selected with a strong indication given for the need for honest information about products and their impacts. The implication being that consumers are possibly willing to take a chance on unknown and newly developed chemically-modified products if they feel they have been fully informed and all potential impacts identified and communicated.
Given the identified need for honest information about new product developments, and the credibility of the source from which this information is received, the element of trust should warrant some attention by developers. In this study, when examining perceptions regarding trust in manufacturers, the highest level of trust was for manufacturers to meet the legal requirements expected of them and to develop better technologies, knowledge and processes. There was scepticism regarding trust in manufacturers to adequately safeguard health and safety and to have a minimum impact on the environment. It should be of concern to manufacturers that, in this circumstance, low levels of trust were indicated in manufacturers' concern for future generations. This seems like a positioning opportunity for the more enlightened organisations.
Of considerable importance and managerial impact is the finding in this study that participants in the focus groups felt that there was a deficit of information on health, safety and environmental impacts of new products. Clearly, there is a need for those in a developmental and communications role to articulate all elements of production treatments and consequences but in a form that is easily digestible by the average consumer. Corporate communications departments in organisations that are developing bio-based products have a considerable task ahead if they are to provide adequate assurances to potential consumers.
Conclusion
From this preliminary work a stakeholder analysis model for emerging technologies has been developed in order to provide a structured, investigative framework that could be applied to the evaluation of products arising from bio-material technology innovation. Figure 1 outlines this framework where an initial assessment of general benefits and threats could be identified, followed by impact assessment. Here the perceived impacts of new technology can be broken down in more detail, with the suggested seven impact areas worthy of examination. Further attention also needs to be given to the guiding values and principles held by stakeholders and how those values/principles could impact on their decision guidelines. As new products often deal with emerging technologies, it is also considered important to assess the existing knowledge base of the stakeholders. Those stakeholders who are more informed on an issue may be more insightful and their perceptions may be seen to have greater validity. In the main, most stakeholders will be in need of further information that needs to be provided as part of the information gathering process prior to decision making. The stakeholder analysis model provides for a range of potential decision-making outcomes, between "not willing to purchase" through to "purchase with modifications or additional information", and "purchase because of full acceptability".
At this point, the stakeholder analysis model has been utilised in the context of decking materials and further applications are required with varying stakeholder groups or utilising an entirely different product focus. In this instance, consumers were primarily the stakeholders under review, but in the development of new technology products it is acknowledged that there is a variety of other stakeholders who warrant a similar insightful review of their perceptions and potential trade-offs. Other stakeholder groups relative to this product are the manufacturers, regulators, influencers and selectors of the material, in this instance, builders, architects and retailers. The potential for disparity in viewpoints needs to be acknowledged and examined. Further research is also needed on a product-byproduct basis, as similarities in concerns for new bio-based products cannot be assumed. Investigative studies of this type, therefore, need to be replicated in other new bio-based products.
Clearly, well-managed dialogue with stakeholders is critical to the developmental process and the growth in the bio-based sector. The dialogue between stakeholders is important because if it is not achieved, a significant disconnection will exist between each level of the stakeholder value chain. We are, therefore, interested in incorporating additional stakeholders into the discussion and assessing what degree of chemical modification in biobased products is acceptable, not only for consumers but also for other stakeholders such as manufacturers and regulatory authorities.
With further examination of consistencies and variances between stakeholder perceptions, an investigative framework can be developed that could then be applied to alternative biobased products, as well as potentially to products incorporating other emerging technologies. It is the intention of the researchers to pursue these further strands in the next stage of the research. 
Figure 1Stakeholder analysis model for emerging technologies
Figure A1Technology description cards
